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\ Tevatron- Introduction |

FermilabTevatron Accelerator With Main Injector

The Tevatron collider
IS an ensemble of
accelerators.

<"Run IT is not a construction
project. Run IT is a complex

campaignh of operations,

ain Ingctor
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maintenance, upgrades, R& D

and studies.” (D.Lehman)

Luminosity goal:

>4 .4- 85fb1byFY20;O
->More later

oRecord: 2.9x10%?cm-2s-1
= Keep improving
=In one week 44.8 pb-
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Accelerator delivers..
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Two detectors |w

CDF underwent serious DO: change of philosophy

upgrades: < New tracking system
< New tracking system ~Based on a 2T solenoid
=>COT, new silicon =New 8 layers fiber tracker
tracker (6-7 layers = Secondary vertices
DS+15S) capability (SVX)
< New forward calorimetry ~>Recently added (IIb) an
& Tracking at trigger level extra layer of silicon sensors
= Tracks at L1 <& Improved muon coverage

= Displaced from PV@L2 < Upgraded trigger (IIa, IIb)

-
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\ Eerrimen‘rs: DO |
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‘ Tevatron Collisions I |
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In 1 fbo

1 x 10"

6 x 106

6x10°

14,000
5,000

100 ~
10

Two main areas
< B Physics
< "High" Pt Physics
=>SM (QCD)
=>SM(EWK)
= SM(Top)
=>Higgs, BSM

< Trigger and analyses being
retuned to match the
challenge

< As luminosity increases
experiments are forced to
deal with new challenges

At stake the capability to
go down the ladder and
explore the fb region

)
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‘ Tevatron Collisions IT |

The hard scattering is not < Initial and Final State
all there is! Radiation (ISR, FSR): extra

gluons radiating of f the
original/final partons.

< Jets: fragmentation of
quark/gluons and
recombination into hadrons
reconstructed inside a cone.

< Parton Distribution
Functions (PDF): fraction of
(anti)proton carried by
incoming partons.

< Underlying Event (UE):
extra stuff produce by

spectator or multiple

lderactio w-

All of these processes, ang
more, have an impact on
what we measure

Giorgio cruretl, 1nd U/
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‘ Some CDF results for Win 07

QCD

7~ b-bbar dijet production
cross section (260 pb1)

o [+jets cross section
measurement (1.1 f 1)

o Z-> b-bbar

< Dijet production cross
?gc_:l’non measurement (1.13

B Physics
< Lifetime measurements:
= B+, BO, Bs and A, (1fb1)
< Rare decay searches:

B3I Subbs

= B>hh
EWK

<= Observation of WZ
production

< Evidence for ZZ production
o W mass, width

R K,

Top
< Top mass in all-jets channel

< Production cross section
(lep’ronﬂsola‘red Tr'ack)

< Search for W' using the
single top sample

< Top Production Mechanism

(99 vs qq)
<o Top Charge

New Phenomena

< Search for New Particles
ouplmg to Z+jets (b'->Z+b)

= SUSY ‘rr'llep’ron combined
limit - 0.7 o 1 fb-!

< High-mass dlelec’rron Z
seiqlr'ch) .3 fb- (

Higgs (fb-!)
o H->tt SUSY Higgs
- H>WW ME-based analysis

o ZH->1Ibb 2D-NN and MET
fitter analysis

Giorgio Chiarelli, DIS 07
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After ICHEP
- B physics:
= LB lifetime in 1.3 fb-!

= Search for Bs oscillations

in1.2 fb-1
o QCD
- EWK
= Wg in 900 pb-1
- Top
= o(ttbar)
< Searches
=>GMSB SUSY
= Fermiophobic Higgs
=>ZH

y —
w Some results from DO |

Winter 07

<= B Physics
= B.~>pp 2 fb-!
o QCD
= Triple jet differential
cross section 1.1 fb-1
- EWK
=>Zy*>4| 1 fb-1
= Top
= o(ttbar)

- Dilepton
> L+jets

= Top mass
= Single top
<~ Searches
= 2nd generation LQ
= WH (many channels)
= Updated SM Higgs limit
= H->11T

~
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\ 23 thsics at an Hadron Collider |

Thought to be almost impossible

Exploits large cross section
=Need tight selection at trigger level

= Tracking capability at L1 and displaced track
trigger at L2 at CDF

Challenge at high luminosity

- Some very recent results:
= Bs oscillations [Observed by CDF with 1fb-1]
>B->hh [1fb-1]
>Ag in B> Kr, BO.>Kn
>BF: B>KK,B>7K, B>Ap
= Search for rare B decays [DO with 2 fb-1]
>Bs—>uu, B,opp

=Measurement of B, mass, new B Baryons states,
excited states

~

)

Giorgio Chiarelli, DIS 07 Talks by M.Corcoran, M.Heck, B.Kehoe, B.Reisert
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\ Bs oscillations
DO has a limit (900 pb-1) 2
7 14.9<Am<21 ps (907% CL) IS Bt
: B rfmumnene ﬂ ﬂ-mﬂj
CDF, with 1fb-! presents “os{ T M A
< Observation of B, g Ak
Oscillations =
PRL 97, 242003 2006 _1';:
- Am.=17.77+0.10(stat)+0.07 5 I
(syst) ps-! : > Bo observation R
— Same data set used for S
previous (spring 06) limit |
=Improved selection = K /Aﬁ
= Improved analysis 2 !
technique s |
= A lot of efforts =
2_ — cosine with A=1.28
" Decay TmeModiozuam, (sl

e
Giorgio Chiarelli, DIS 07 Talk by Bob Kehoe




Some decays are
predicted with BF 10-?

In the SM but have a
potentially much larger
rates in SUSY models

m, - (tan f§)°

DiJ Rare decays as window to new physics

BR (SUSY ) o< BR (SM ) -

mHO
+
b W e+
T o ‘I.);
W [
- W
t A @ —
s -, M
o W

1]

~ tan®p

DO new result with 2 fb1
< 3 events (2.3+-0.7 exp.)
< <9.3(7.5)10-8@95(90)% CL
Not yet combined with
CDF 0.8 fb-1 CL limits:
=B .<10(8) 10-8 95(90) %
2B <2.3(2) 10-8 95(90) %
> To be updated soon..

Run ITa data taking (1.3 pb)
1 evts, 10.8+0.2 exp

2306 Fun la Praliminary

- Sideband 1 Eignalre-gi-:nJ Sideband 2

[ 1)
LILILI

BE

il |
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Giorgio Chiarelli, DIS 07 See M. Corcoran

w SUSY limits-examples |
tang=50, Ay=0, u>0, my=175 GeV
2000 T T — |\||‘||||
B, 2.3(2) 10-8@95(90)%CL,
B.<9.3(7.5) 10-8 @95 (
M.C., Menon, Wagner
13 T s T 1 T
100 DO 230 500 TH0 1000 L1250 1500
My /2 [GeV]
S—",_:,'-. " — 7 CDF+D0 BR(B,—u"’) Projection
= &107
1 %
wpfn----"SSESSREEE 10°}
"o MGy " ZZ
M. Carena 10-9 | | L1 1 I‘L | | L1 I1|0
(MOI‘iOIld 2007 ) Integrated Luminosity (fb'1) j



< single measurement of T
using s.l. decays

=>Combination of some
measurements of its own
with the Am, from CDF
and measurements from

B factories
0.5 =
0  E xConstrained DG. 1.1 b
B04F ppo Ly 0 ’
™ o3b Ot y
Seame - JRCLLTIN Combinad
[_""' 0.2 = :.' "... SM semlle%tonb
- i ) charga
N3 / -
- E band
-OF-
01 AT =0.13+£0.09ps™
o2g ® 0.47 .
C +U.
0.3F ¢s - _0-70_0_19
0.4 AT = ATSY X [e0s(0s)|
0 5:| I L L I 'l 1 1 1 I L L Ll I L L L L I

ST 1 2 3
¢, (radians)

N
See Bob Kehoe, Martin Heck, M. Corcoran

w Lifetimes, masses..new states

Study of B states:
<= B, mass and properties
< New measurement of A,
lifetime (1 fb-1)
= DO0:
->1.28+.11+.09 ps (sl)
1.3 +.14+.05 ps (exc)

=CDF
- 1.5+0.77+0.012 ps

<~ CDF: Observation of X3 and X

CDE Il Preliminary. L = 1.1 b’

*

W

Fit Prob. = 81 %o
Total Fit

Z{) — Background

45
a0
— E, — Ag‘.ﬂ:_
— E;‘ %Aobft_

35

30

=25
=20

Candidates per 5 eV’

Total Fit
Background

< — m{ADTT) - rn(Ab)

(GeVIc )

m.
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\ High Py Physics |

Need to define a clear set of physics objects
- Jets
< High pt charged lepton
<~ neutrinos
< B tagged jets
= Displaced tracks
=Soft lepton id

High mass objects (top, Higgs,
New particles) decays into jets,
leptons (charged and neutral)

<~ Challenge: reconstruct initial parton
state

~
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\ QCD Physics |

Basics for any possible analysis:
o Jets carry information about QCD, PDF, couplings
=Et and angular distributions, fragmentation
=Comparison to pQCD predictions
< Measuring jets means understand calorimetry and tracking
< Can be tools (or background) in many physics topics
Results:

< Inclusive jet cross section (inherited discrepancy with pQCD
from Run I)

o Jet fragmentation

<o Dijet mass x-section

o W+jets, Z+jets production
< Underlying events

< Diffraction

See talks by
O. Atramentov, J. Cammin, M. D'Onofrio, L. Pinera, C. Mesropian, S. Vallecorsa

~
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Jets are a key probe
< Fundamental in measuring top

mass, search for new physics,

test of the SM..

< Can show early appearance of
hew physics!
Large effort by both
experiments in
understanding production
and properties

—_ 107
E k] kfidpaint, H=o 7, tr"""i et L, =143 !
10 —a— Data
=
':3 103 q.' —— PO PLCUE T4, ST EGHS. 1h
e ™ comecbed bo hadron kewel
E 10 e, = PP Tijet 1,202, Agg=1 =
= 1 +++
o -
-E ——
102 —
107 -
10 ==
10 CDF Hun IT Prelmm imyy |
1D-ﬂ |||||||||||||||||||||||||||
200 A0 B0 [=-uTa] 1000 1200 1400

M, [Gevic']

Inclusive jet Physics

CH I.

FH

EM T .
B gy ey

“parton jet” “particle jet”  “calorimeter jet’

aui]

I with threshold corrections (2- kopl

~NLO MF%,I: = P; CTEQS. 1M R .ore = 0.7
Hadronization comections applied

100 200 300 400 500
P (SeWV/c)
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With larger statistics
and improved detectors
more and more results
from prompt photons:
< DO measures the triple

v-jet differential cross
sections in 1 fb-1

< CDF exploits smaller data
sample collected with
trigger devoted to detect
secondary vertices and
studies bbar

CDF Run Il Prellmlinary

Data - systematics
— a4 Pythia Tune A (CTEQS5L)
==  +  Herwig (CTEQS5L)

=5 — e— MC@NLO + Jimmy (CTEQ6.1M)

JetClu R ne=0.4, In, ,l<1.2 —_—s
Er 35 GeV, E__>32 GeV .

s = 1.96 TeV, L = 260 pk’
........ | P T D e A A N A A A A A A A e P S

Less inclusive states

el Runll Fraliminany:

Feglon 1: 4 & |t In o, =5
Feglon Z:y & st In oo, O
Feglon Ty NCC, [t INEC, ==
Feglon d:y N CC, et INES, 05

FrE®

CTED Bh, = THiy")

——= Paglond

=]

DF Run Il Preliminary

3

Data - systematics

—a&—— Pythia Tune A (CTEQ5L)

w

- — 7 Herwig (CTEQ5L)

-t
o

—eo— MC@NLO + Jimmy (CTEQ6E.1M)

i—;:i:i:q:;:i:'fb

d’c/di d(A 0) [pb/rad]

3
IIIIII

-

JetClu R;one=0.4, In, |<1.2

E; »35 GeV, E, »32 GeV
\Is = 1.96 TeV, L = 260 pb’
PR S TR T [T T T T [T ST SN ST S N

-
[=]
(=]
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‘ EWK Tests of the SM |

Basics for top, searches
< Decay, associated production
<o Often background for rare processes
< Discrepancy from SM would signal new physics

Both CDF and DO measure

< Inclusive and differential production cross section (PDFs..)

< Multiboson production (WW, ZZ, WZ, Wy, Zy: really at the
boundaries of the Tevatron reach
=>WZ:
~>First observation by DO (3.3 o)
>CDF WZ at 606
=>WW production observed with 0.35 fb-!
->CDF, DO
=>CDF evidence for ZZ at 3 ¢ (winter 07)
=>Zv, Wy test of trilinear gauge coupling
~>Zy measured by CDF (0.35 fb-1) and DO (1 fb-1)

>Wry: DO measyres an angular distribution looking for the
radiation amplitude zero.

< CDF measures W mass and width
See talks by S.Malik, Y.Maravin, A.Robson

~

)
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ZZ, WZ

Intermediate steps < Winter 07: CDF improved
towards WH, its analysis by extending
WZ=31Iv has a NLO acceptance for e and
06=3.7+0.1 pb

= 3 C

2 L

1 L

ol

P AL

20

< DO presenteda 3.3 ¢ :
evidence in Summer 06 32 4 0 1 2 3
<= 6:3.98"'1-91_1 53 (51'01’+5ys)pb | Source | Expectation + Stat + Syst + Lumi |
: Z+jets 1224+ 027+ 028 £ -
| WZ Candidate Transverse Mass | ZZ 089 + 001 + 009 + 005
- — Zy 0.48 + 0.06 + 0.15 £ 0.03
& 45— DO RunllPreliminary i 0.12 + 0.01 + 0.01 + 0.01
= .8 fb™
N —:szcmdmes Wz 9.79 + 0.03 £ 0.31 £ 0.59
g 5 Al e —— Total Background 2.70 £ 0.28 = 0.33 £ 0.09
" P s of pactorounds -1 Total Expected 12.50 & 0.28 + 0.46 + 0.68
25
Observed 16
o(WZ)=5.0"18 , (stat.+syst.) pb

N Prob(background only) < 1.5 x 107 (5.1c)
Transverse Mass (GeV)
Giorgio Chiarelli, DIS 07




‘ Zz

ZZ—>4l is the smallest o measured at the
Tevatron: oy o=2.1 pb

< CDF adds new channel (ZZ->1lvv) to summer 06
analysis and, in 1.4 pb-1, finds

=>0=1.14+11 , o (stat+syst) pb

 —
[ ] —
lepton 1
—— . ————w—| Centrale’ :'
CDF Run Il Preliminary I Ldt=1.1fp" pr= 1215469\.’
n = -0.
% sdata [Dit o o =
e Ozz @wy
—
w 10 Owz |:|W+jets
1= Oww [Jpy l
o 2 GeV
10

14

I—!

o an e _' N
10‘1?— = By =180 GeV T N 4 :

5 45 -4 35 -3 25 -2 15 -1 05 0 |
log,,(1-LR) (ZZ, WW bkg) }

-
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The gauge structure of the
SM has a crucial test in the
(destructive) interference in

Wy

o 0(Z+y) =4.51+0.4+0.3(lum) pb

o

DO Zy, Wy |

The interference among th
three tree-level diagrams
below create a zero in the

cosd™ distribution at

- Both CDF and DO measured Zy ~ c0s 9™ =+1/3
and Wy cross sectionin1fbt = W R
"o 1 =
=>a(W+y) = 19.1+2.8 pb T e
=>0(Z+y) = 4.9£0.5 pb - W
- DO(E1y»76GeV, M+(ly,MET)>90: e
=>o(W+y) = 3.2£¢0.5+0.2(lum)g 7 s

~

Events/(0.75)
2
[=]
|
=
z

o]
Q

SN

Giorgio Chiarelli, DIS 07
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W mass and width
CDF presents the best CDF also measure the W
single-experiment width
L] L] - 2
result, which is now Ty = 2032+71 MeV/c
STGT'STICGI Iy I l ml.l-ed CDF Il Preliminary {( 350 pb-1 )
> Iy = (2118 60) MeV
o a 2/dof [fit 1 =19/21
MW = 80413+48 MeV/ c? = h ;szd:f [f:-ulr ::r?:e] = 32/29
§ 10° « Data
L W MC + Bckgd
* Bckgd
CDF Il preliminary [ L of = 200 pb™ 102
_—
g B H A
3 B g 4 10
g 1000__ +
+
L L
soo| M, = (80349 + 54___ % MeV M, (ev)(GeV)
- w2/dof = 59 / 48
25 70 50 = 100 [MeV]
M (R (Ge) 2231+ 172 = DZ (RUN-1)  sope
n AR 2 T 2050 + 130 CDF (RUN-1)  som
_ 7CDF Il preliminary ‘I— £ Gt 200 pb 2011+ 142 = D& (RUN—2)' 180p0"
% 1500 — 2032+ 71 —— CDF (RUN-2)* 3s0pb"
3 - 2036 + 63 —— CDF (RUN-1,2)*4s0p0
1000;_ 2049 + 57 ——- TEVATRON*
- M, = (80492 + 45___ ) Mew 2196 + 84 LEP-2
SO0 - 2095 + 47 SM World Av
- Eaie LU B, 1) 2 = * : Preliminar
%2/df = 3.3/5 re ¥
| 1818 T2 24 53 53 54 55

G See*falk by S. Malik =

L= =] 10
my (ew} (Gev)
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‘ Top Physics |

Top has a strong relation with EWSB
=Yukawa coupling ~1
Test SM and QCD prediction
= Study of decay and production (Wtb vertex)
< Some studies performed in Run T
o With 1 fblin Run II, performed precision measurements of:

=+ttbar production cross section
~>Pre-requirement to select top-enriched samples
= Top mass
—~>keeps improving
< Many ongoing analyses
= Fundamental: go from evidence (DO 2007) to discovery of
EW top production (single top)

- Direct measurement of Vtb
->Critical test of the SM

=Helicity meaurement, top charge etc.

Talks by C.Gerber, S.Jabeen, J. Wagner

~
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\ 12 years of top |

13 years ago (24/4) CDF "Evidence of top”

- February 1995 CDF and DO "Top Discovery”

=Run I studies with 110 pb-!, Run IT 1 fb-!

- Top produced (mostly) in pairs...
—~>Lots of decay channels to look at

S J

puvieieie]e; Production cross-section
5 Production Kinematics
“9 ~85% F

six jets

Tlop Quantum
Numbers (Mass, ¢
Gharge Lifetime,
Spin)

44.4%

T+Hets
14.8%

T
~.- ks
L}
-. L.
-_—,

antiproton beam
pHets ce
14.8%
- W helicity MR 125%
* Branching Ratios, +jets
neutrino * Anomalous Couplings
\__ P J

Giorgio Chiare



w Top Production &
|

Out of the different And I+jets

channels, select dilepton

Jet / Use tagging to enrich sample
< to improve statistics use e~557% (bckg 0.5%)

w iden-‘-if ied Iep-l-o n" + DO Runll Preliminary E—E T\

1200—- - - - - - - I T - 1+jets (8.3)pb)|
Wwe | 1. d .l. kll ———— e ﬁlu (8.3)pb
single top
IsolaTte rac 1000 ——
N B Whbb
. wii
Bz
Multi-jet

Events Predicted vs. Number of Jets

CDF 1l Preliminary 1.1 fb -
= Diboson

E= + Drell-Yan

|
== + fakes 1Jet 2Jets 3Jets =4Jets
+ tt (c = 6.7 pb) 1 ooDe Runll Preliminary
1 1 o uncertainty F

—e— Data




Exp.& Th. Errors comparable:
- o(all had): 8.3+1*2_; z+0.5 pb

0,=6.8%0.6 pb (Kidonakis, Vogt)
04=6.7+0.7-0.9 pb (Cacciari et al.)

< Decay. channel in dilepton more and
more'important, 1 fb*!

DO: ,= 6.8+1-2, ,(stat)*% , 4(syst)10.4(lumi)pb

CDF o= 9.0%1.3(stat)+ 0.5(sys)+0.5(lum)pb

= ?gl_shows two results in |+jets with 1

oy = 8.3 *06  .(stat)*09, ,(syst) £ 0.5 (lumi) pb

xperimental accuracy reaching (in
I%1"%'[‘?SHTheor'e‘ric:cll pryedic‘rionsq (
< More work ?
= Need NNLO calculation

.

Top cross section

D= Run Il Preliminary

L =230 pb~’
L=1000 pb"

L=370 pb~’
tau+jets

combined (topological)|
HH

dilepton (topological)
|.|_

Itrack/emu combined

—

-

—&—H 1.7 1.4

1=350 pt-¥
alljets/(verte
L=a10 pb”

L=420 pb~’
I+jets (MM ta
L=970 pb~’

I+jets (vertex tag)

I+jets (topological)

.
x tag)

gl

|_

NI Y

+1.2 +1.4
7.1 5, ph
+1.2 +0.9
6.8 ;3 os PP
8.6 +1.9 +1.1 pb

+4.3 +0.7
b -3.5 0.7 Pb

+2.0 +1.4
4.5 e rb

se '3 mb

8.3 +0.6 +0.9

-0.5 -1.0 Pb

6.3 +0.9 +0.7 pb

L=970 pb™" 08 -0.7

2 Cacciy 1. JHEP 0404 :068(2004)
e . wwaonSEha voot PRp s8; 114p1a 2009 |
-2 (0] 2 4 6 8 10 12 14 16

c(pp — tt) (pb)

Coacciari ot al. JHLF‘ [ldll:l-ll:nsll

Kidonakis . Wogl PRD 68 114014 {2003)
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292.01.30.520.5
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CDF Prelirmmimary
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Lepton+lets: Vertex Tan/////// 8.2+0.6+-0.9:0.5

Lepton-+Jets: Soft Muomn

(L= 760 ok )

TMET+Jdets: Vertex Tag

(=311 pbs )

TAdl-hadronic: Wertex Ta

(L =31020 )

B3E1.5+=1.0+=0.5

0060903

=

L
F.8+-1.7 +1 % 0.5
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i
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More on x-section and properties in Cecilia Gerber’s talk



CDF Runll preliminary L=943pb™

In each decay channel
we also measure M,

Single Tags

A Data
|:| Signal+Bakground
I Sackground

Single Tags Events'10(GeV/c)
M

0 N b o o

140 160 180

200 220 -
Event Top Mass (GeV/c)

CDF Runll preliminary L=943|:,I::’1
s 10—
§ . Doublele Tags
‘g - - Data
= - [ signal+Bakground
E 8— I Eackground
E -
=5 =
o 51—
=21
= =
— -
S =
2 o
a =
21—
Lo ]

140 160 180

New WA (March 07): Mtop=

200 220 =
Event Top Mass (GeV/c)

f r—
w Top Mass, present and future

Great effort in

understanding JES

Best Tevatron Run Il (preliminary, March 2007)
All-Jets: CDF

et 171.1£4.3

. ——
Dilepton: CDF

opton: & 164.5+ 5.6

. _—
Dilepton: DO

lpton: D 172.5+ 8.0

——

Lepton+Jets: CDF

e 170.9+2.5

——

Lepton+Jets: DO

Plors e 170.5 £ 2.7
Tevatron = 1709+ 1.8

(Run I/Run ll, March 2007) ZJ'dO.f E;HD-

% =9.
| | | \ | |
150 160 170 180 21 90 200
Top Quark Mass (GeV/c")

170.9+1 .86GeV/c?

)
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CDF and DO can do well...
< Improved B tagger
< Z->bb calibration
o JES improves with the
dataset

Already better than the T

— =
"
CDF Top Mass Uncertainty S a.s
(I+l and I+j channels combined) =
- 4
10 7 --—
o~ +
o 1" 2f” 4fo” 8o’ 8 3.5
)
> v ¥ = -
S
= 2.5
8L
_g ¥ CDF Resulis .f‘/f»f/,lf >
= 1 1 e S Te
= % Run lla goal (TDR 1996) s
< .
Scale A(stat) / \JE, Fix A(syst) 1
(assumes no improvements)
--------- Scale A(total) / NL 0.5
(improvements required)
L) 4 0 D

‘ Top future (at the Tevatron) |

Together we can do even
better...

< Possibility of better than
1% accuracy
= Tevatron legacy?

DR [3 GeV/c?] (2fb-1)

Lepton—+jets chanmel (CDF+D0O combined)
IIIII Statistical uncertainty
----- JES systematic uncertainty (from M,,, only)
""" Remaining systematic uncertanties

—  Total uncertainty

~

"rw
----------------------------------------------------

T

.y

.y
Ty

------

- -

-----------------------

------------------------

10° 10

10
Integrated Luminosity (pb'1)

t Discussion on the meaning of a 1% accuracy (ongoing work with theoreticians)

=1 s &3 .7 1.8
Integrated L uminosity (fb™ ")

)
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fr— |
While top was detected
in pairs, SM predicts
that can be produced

alone by EWK processes

< Tiny production cross
section in both channels:

=s-channel(a)=0.88 pb

- 1 fb-1 CDF set limit:
=>0o(s+t)<2.6pb @95%CL

CDOF Il 695 pb-'1 Prealiminary

& CDF Il data
95% L.
—_
W Standard Model

Single top

=t-channel(b)=1.98 pb aRobson, = po find a 3.4 o signal in

co<|V1b|2
< Direct Vtb measurement
- ; i *--._______r_’__;,.- i
W e
[al Ay bl . & ;
q b g I =
0.9 fb-1.
D& Run Il preliminary
2 a00}- - 0.9 fb' =
> = tb+tgb ™
E ttm
s W+jets 0
@i 200 Multijets =
=10 uncertainty -
100
0

0.2 0.4 06 08 1
tb+tqgb Decision Tree Output

o
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w Single top |

DO presented first evidence for single top

this year
-Very challenging analysis

= Several statistical methods used

—~>One chosen (most powerful)
=0(s+1)=4.9+1.4pb
>0.68¢<|Vtb|<1 @95%CL

[HA Run |l pradiminary 0 fp
i +1A
Ceeklonire : R
i +1d
Malrl: chomaiks : 46 - PO
Bawsdantdl s0*'d o
I rildedon, PROTS, | OIS G, rn,m TS Gt
2 Sulan D TE 401 G, e, m TS Gl
i I ' ' i I

L ' R T N T T T
0 5 10 15

s+tchannels

D@ Aun Il Preliminary, 910 pb™

o (PP — th+X, tgh+X} [pb]

E
E
E
|
|
E
E
E
E
E
E

~
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w Indirect bounds for the Higgs

Tevatron is improvin Can bring us beyond the
the understanding o SM?
the Higgs every day:

@ MH< 144 (182) Gev/cz : 1 1 I-I I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 :
@ 950/ CL & 7o - SXperimemal emors 555 CL: |
° i LE PaTevairon [ioday) )
6T Mg = 144 GV | =— TeyaronLHC ]
‘ aok? - ] B —— ICkiga I
iy ; — 0. 0275SH0 00035 B — I W
1 - 0.0274840.00012 I § e
4 =++ incl kow CF data - =
- =
o =
_.P&a a3 - 040 :I i
5] | eyl
| &0.30 it —
1 = o (TTTITIIIT
17 5 h |I ILi REEETE T
] . Ix ] _
0 Excluded & e Freliminary &0.20 R
SI:I I I I 1 |:I”:| I SI:”:I : 1 1 1 1 I 1 1 1 :‘l.i.ll-.:ll-.ll-rI IHdIEIIE.:II:k..:IEIrI l':ld:l-rlllilllilﬂ-;"ln-l':
160 165 170 175 150 185
My [GeV] S. Heinemeyer, W. Hollim%"ﬂ)ckinger,
\TEWKG March 2007 A.M. Weber and G. Weiglein, hep-ph/0604147 y
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‘ A direct path towards the Higgs |

Light or heavy Higgs?

Production

1.0F

140 160 180

100 500

my (GeV/c?)

1 = 3
[ Standard Model WY .
"BR(hg,,) B
I ,

-1 /

10 / |
/77

L& 200

95% CL Limit/SM

10

10

10

W]

Strong b-tagging, large
lepton coverage

o X-section shows that we
must use channels with
large BF (no 1yy)

m, Limit/SM
(GeV) Exp. Obs.
115 7.6 10.4
160 5.0 3.9
180 7.5 5.8

Tevatron Run 11 PreliminaﬁfCH I~

tH—11bk . k‘rﬂ
CDEF: 320 pb

ZHlbb |

-
-
-

~.
-
ST
-
‘‘‘‘

CDF+D0 Combined

Tuly 26, 2006
| |

J

110 120 130 140 150 160 170 180 190
my; (GeV)



Ongoing effort

Last update in mid March (new CDF result on
WW, ZH and from DO on WH, ZH->new)

factor above SM factor above M

ASpmun S ... D@ Expected Ldt=0.3-1.0 fb-1 A observed (expected) observed (expected)
wbk 8 - CDF Expected IH-wbb@ll15
s Tevatron Expected Technique: M; 16 (15) m

—— Tevatron Observed o

40

95% CL Limit / SM

258 WH = lvbb @115
Technique: M; 26 (17) * 10 (9)

Technique: ME + 13 (10)

IH-1llbb @ 115
Technique: NN2D * 16 (14 33 (34)

H-—=WW =Iviv@ 160
Technique: A® (1,]) (6) 4(5)

LEP
Excluded

20

15 At

10 | o

..... .
;-l.ll"'l-.

5[

R T [ i 1 5 P 0§ P 0 i I il s il il 5 3 -
P00 110 120 130 140 150 160 170 180 190 200 Technique: ME 35 (5)
my, (GeV/c?)

- = Observed Limit - - S i ——
- mmsama Expected Limit

10— L

4 Néw, April 6 2007

N 5 | (post Winter Conferences)

Limit / ofpii—> WHIZH/H)BR{H- BB W)

: ... . Do Preliminary, L=1.0 15"
140 150 160 170 180 190 200 j

\ 100 110 120 130

my, [GeY =™}
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D5 Non SM Higgs

\ 7

NS _“__L_,/ ‘

. \W|
Non SM Higgs(es) have sizeable decay rate to
TT pairs
- Large efforts to bring up efficiency to trigger on
___ tau events (and to detect tau)
ma = 160 GeV — ;Fr_:::t‘l: i . M, =1 TeV."Z!':; igomit{ :;:ﬂ’?mmii:;=n;DTZ\f i,n:sam(nnnixing)'
10} N other EW, tt
jet fake 5
A 80 E
5 sof =
0.1 _ » expected mhmaxno mixing :E
c; ......... i mf;"'a:‘c‘ mixing g‘iﬁm iﬁ:r:t Search _z
. myjs (GeV) =
i 2 200
100} Bl Z5*—vT _ o DO PrelEninarn:, 1.0 1
g BN other EW, tt 5 i ima—TE
i jet fake e i
10 i ——— mp = 160 GeV =§u¥;
1 _ 10 w
0.1;— | | | . L
0 50 100 150 200 250 300 2
myjg (GeV) o 50 100 150 200 250

Visible Mass (GeV) /
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with sizeable cross sections

gluinos

. -
0 CDF Run Il Preliminary L=1.1fb
B observed 95% C.L. -7
observed +/-1o e
----- obs. ISRIFSR syst. incl. -
----- expected 95% C.L. ’,”
o - Q

60

3-jets inclusive
A =0, tanp=5, u<0 -~

K S:A

FNAL Run |

%

GeVl/c
o
s

q

M- (

—

Mg (GeVIcz)

Both experiments look for SUSY signals
< Chargino and neutralino are produced

<o~ More difficult search for squarks and

pre—
w Chargino and Neutralino searches

= 0.5 T T T T T T T T T ]
2 - “ D@ Run Il Preliminary, 0.9-1.1 fb' -
= - a5 i
. &, " + 0 Oy, pasiv paresOy —]
& 040 %, MESMO)<2ME,); MI>ME)
o = iy ¥ tanB=3, u>0, no slepton mixing
bt 0.3 Y, —
A % —— Observed Limit 7
22 i Ny 00 Wy e Expected Limit -
° o2 N N
O o -
B0 e
D_ | | | [
100 110 120

40 150 160
Chargino Mass (GeV)
_
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Drell Yan at large masses can be the key

>/Z'>ee at CDF

New limits on LQ

~2nd and 3rd generation
LQ (pair produced at
the Tevatron)

\

Giorgio Chuarelll, DIS U7/

Entries / 20 GeV

-
(=]
N

g_l_lllllm'l IIIIII|T| IIIII|T|'| IIIIII; IIIIII|TI TTT
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—
e

102

=y
e
<@

D@ Run Il Preliminary, 1 fb™

\:l ALPGEN (Z — pp)+jets
\:l ALPGEN Wijets inclusive
:l PYTHIA ffinclusive
|:| QCD Background

® a5

all

I

I PYTHIA Signal (M = 200 GeV. = 0.5)

I I I | A

100 150 200 250 300 350 400 450 500
Reconstructed Leptoquark Invariant Mass MLG reco (GeV)

,_,
2

—
]

o(pp — VLQ, VLQ,} (pb)

More “exotic" searches

2

-

o
&

Nr Events / 5 GeV/c

107

102
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. Data
= Drell-Yan
[ Jet Background
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IIIIIr—l—‘ IIIHII
._‘_I
—

II{JIlJIlJIlLJIlJ‘LJIIJ\lII Ay i

Di-Electron Mass (GeWc )

CDP Run II Pre:l]:mmary ( 322 pb )
E | GR@PPA+PYTHIA Monte Carlo 3
C B(VLQ, — 1 b) = L00%, CTEQSL ]
= Yang-Mills Couphngs 1
e e e e N T Minimal Couplings —
; [ 1 Theory Uncerainty [+'4 2+ 02 :
- Observed 95% C.L. Limits
- = --o- Minimal Gouplings -
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‘ Conclusion-I |

Tevatron experiments are digging a gold mine
of 2fb! P Sl g

- The accelerator complex is working well

=We now collect more data in one week than we
used to gather evidence for top

—In the fb region many in’reres’rinlg processes at the
boundary of the Standard Mode

=CDF and DO are well equipped to study physics in
this region
& The interest of our program stays in the
combination of an accelerator performing well with

two well-understood detectors

>We corgsidcr'abl]y shortned the time from data taking
to publication of results

=19 contributions in parallel sessions will discuss
the subtleties of many analyses

~
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‘ Conclusion IT |

Detectors are performing well
< Continuous effort
More and more challenging analysis are being
performed
We are exploring a new region...
= The prize?

By end FY09 .--—-"‘?' 8 #

1o 3
= — 4 e | —
e Bottom
— 10 —
} 1019
10 @
10 @

WWE

W30/03

9/30/05 9/30/07 9/30/09 7. To ==
bany thanks to my CDF and DO colleagues 7. %&)_m-

e 15W
By end FYO7 -—/7’”‘/// ¢ . el '

and to the Organizers
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\ CDF Eerrimen’r |

Wall Calorimeter (H)

Plug~€alorimeter (E./H)

Forward MugQn

3
I
1
N

Forward Calorimeter (E)

iy I
\\ [
WA %

Luminosity Monitor

Time of Flight

Tracking (Central Drift Chamber) e

Silicon Vertex Detector

< SPT/pT = 00005 X pT [GQVJ\ Leptons F%?ﬁdiate eilsen
EM Calorimeter - Wiz decays

- 8E/E+ ~13.5% / VE: ® 1.5% [GeV, |n| < 1.1]
Forward region now used

~
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Silicon longevity
< Expect silicon detector to last through 2009

Tracking chamber (COT)
<~ Aging not a problem, will be ok through 2009

High Luminosity running
<= Trigger
=Requires constant attention
=Upgrades on tracking and calorimetry fronts
- DAQ
= Built more bandwidth
< Physics
=No significant effect up to 3e32

Detector Status - big Eic‘rure |

INo, showstopper; foreseen; through, FY09)

~
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350
300

N
L]

= = P P2
N o
Lo B -

Depletion Voltage (V)
=
=

n

-

‘ SVX survival |

SVX LO is expected to

invert at 2.5 fb-1

< We are following (so far)

this prediction in its
optimistic fashion

Technicality:

Vdep studied using both
bias vs noise scan and
bias vs collected charge
scan

< Both results agree

Predizioni 2002

~

I Central Prediction
B +| g Prediction
-1 0 Prediction
Il Dat
max. depletion voltage /
Prediction
| [
000 6000 8000

Integrated Luminosity (pb')

Layer |safe fb! |cause
0(ss) |74 Vdep
1(DS) [4.3(56.6) |S/N(Vdep)
2 (DS) [8.5(10.9) | S/N(Vdep)
3(bS) |10.7 Vdep

4 (DS) |23(30) |S/N(Vvdep)
5(DS) |14 Vdep
6(DS) |»>40 n/a

7(DS) |>40 n/a
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eI

=14

~
‘ COT Stability |
Since we inserted oxygen
< COT stable
10— _ _
- COT Gain vs. Time
8l
&l Inner lay
i "'ijr b e s Mﬁw":i‘/
_}.-'.:'i- lﬂ Y .-I- " ' Wﬂ il
f Vo boion s 0 220D
B Rl vl e BT NAE e s Outer lays
A ghgtos: homond Kiss —
2 ,, T
L oW |
I_I_J..-_I____l_ J | 1 ] | ] ] | ] ] | ] I | ] | | | | |
12061 07/02 12002 07/03 O1/04 07/04 1204 07/05 120
Jan.2002 Aug.2005
J
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Bias voltage required to tully

inversion

< Closer to -1-sig madpr'edlc’rlon
SVX Layer

V)

I Central Prediction

8 +10 Prediction

[ —10 Prediction

200 WM Bias Scan Data ”

maximum bias voltage

—300

Depletion Voltage

0 2 4 6 8
Integrated Luminosity (fb-1)

Model: S. Worm, Lifetime of the CDF Run Il Silicon, VERTEX 2003

Silicon Longevi

eplete
with irradiation: decrease - type inversion - increase

If depletion voltage larger than maximum safe bias voltag:
< cannot fully deplete sensors — efficiency loss

- details

100 e
o E

T PAE

o

5 |

E n

= : :
c | : :é H
X : "
o - : P :
= [ : ;

‘- 5 1
soldet . o Ged Rt T I -
Fle] = = o =
L= QO =) o QO

N ™ N N
e
20%__3 ___________ T — T e —
3 : R
N IS R A -1 NN B S B,

140 150 160 170 180 190 200 210 220
RunNum/1000

»eé‘c,t%t&q,u.}@sé&fhs%i
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Tracking Chamber - details

We addressed an a problem ot tThe Centra
drift chamber in 2 049
<o Aging was found to be due to hydrocarbon growth on wires
< Addition of O, to gas in June 2004 restored gain to original 2002 levels
< Possible new evidence of aging at the highest luminosities
= Minimal, if at all

= New ?as purification system to clean re-circulated gas expected to be
complete later this year

= Can also increase amount of oxygen added

Iavg cur2fcurd per sture'
2.5

Tg : : :
: Rad curve t:ur‘r‘Ecl:Ed Fur‘

24

2.3F

2.2

IlliIlliIlliIlli‘lIlilllilllilllillli
1'8{] 200 400 600 800 1000 1200 1400 1600 1800

o

Giorgio Chiarelli, DIS 07



~

\ XFT Uggr‘ade |

Upgrade adds 3
stereo layers

Current XFT » ~ Doubling info
uses 4 axial * Better timing
layers only resolution

XFT originallr only
a

utilized axial layers

Upgrade adds 3
stereo layers to 4
layer axial XFT

system
" better fake rejection

< better resolution

Giorgio Chiarelli, DIS 07



h Luminosi

< Bulk of triggers [for Higgs] are fully functional to at least 3e32
< Identified a few triggers with unacceptable rates

= XFT and Cal upgrades to help deal with these
< Using “"dynamic prescaling” to optimize physics and bandwidth

= High rate triggers have large prescale at high lum

= Prescales relaxed as banwidth becomes available at low lum
<= Most of the me ic enent at helaw ~1 Ko 32
35

w
o
I

Peak Luminosity = 3E32

N
(3]
|

15 —

1.0
0.5

34% 66%

Inst. Luminosity (E32)

0.0

0 2 4 6 8 10 12 14 16 18 20 22 2«
hours
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\ Experiments: DZero (DO) |

Features:
* Precision silicon vertexing

e Quter Fiber Tracker
(r=0.5m)

« 2.0 T solenoid
« EM+HAD Calorimetry

 muon chambers
(Im| < 2.0)

: J
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DO ITb upgrades

« Tracking: Layer-0 Silicon Detector

— 19 bad channels (out of total of 12,288 channels) . Tracking; AFE-IIt readout boards for fiber tracker

N S'g”r'jl t? ”T_SE 'ts nh totl _ — Eliminates amplifier saturation at high luminosity
L] O signimncant conerent noise : . : 5
Imbrove J (in d lend lufic — Substantially improves pulse height resolution
— !mprovement in decay length resoiution » optimization of VLPC bias voltages and reduced thresholds

_— Run llb (i.e., with Layer-0)

_— - Runlia(ie., without Layer-0) run lla run lib
pdl msﬂlulif_ly_pnfﬁﬁa;isqﬂ..___.___..-- -
L -BQ o _. w:':“-’m' e e A s i I:':_:.;..|
& PR TR Enem - =S -
1o’ . H || S
W - - | “
e I o l{ W.l=
10 | ) :.'.:':__'] | e et E'-':E|
= = 4]
10 D pE’CE‘Sth - M E
........... | :
o 0008 0.1 0015 002 — S e

- J
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‘ DO ITb upgrades |

« Level-1 Trigger: Calorimeter
— Complete replacement of 10 racks of run | electronics

— Allows electron, tau and jet clustering at Level-1
# Sharper turn-on curvesl

[ A ASTT_101CITI2.5) arvd JTASICEWITIY, 157 Level 1 Qverlay |

1t PR PRPTR T
-..FMF-W-F. ¥ [l +]] Tl |

n | ;
Eosl
|- B A
W5 < run llb
< e.g. 45 GeV jet trigger 0a «—runlla
02|

.II-II 1
I'."III 20 40 @0 80 100 120 140 180 18D 300
uncorracted pT|GaV)

\_

~

)
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Triggering at L1

+ Level-1 Trigger: Tracking
— More sophisticated algorithm requiring larger FPGAs

DO ITb upgrades

« Level-1 Trigger: Calorimeter-Track Matching

- Entirely new capability for D@ at Level-1

»sharper tum-on lower fake rates + formerly available only at Level-2
¥ Improved rejection and linearity with luminosity
oy _ run lla
i 3 e g -3+—— Level-1 before
: Gy | ek £ DE7 ‘. cal-track match
08 - 2 tracks B '
oot E.g., 7 GeV |
il iy i RLINE : ¢ b
Y W di-electron trigger
LN run llb o
al 2 A et -
. Ja—1track ;
L | o o S :'H iy 0 __Level-1 after
S 0GeV]  w i i SO cal-track match
" 3 al o sl i . Level-2 before
0 g L ; Luminosity (10%cms") |. |2 ﬁ
Trackp (GeV) met;mr‘ml} i evel-2 ater
Openings of new physics capabilities!
-
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‘ The machine |

The basic is a good, working accelerator
> At the moment excellent performance of

=8 different machines (e-cooling included)
We are working with a goal of integrated
luminosity
- ~8 fb-1/esperimento by FY09

=Dubbed Design
and a “fallback position”
>~45 fb-1/experiment by FY 09

=a.k.a. "baseline”

I would like to thank the BD people for an
outstanding job, and for their day by day
efforts

~
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\ Run IT Luminosiu Pro ‘|ec‘rions |

10 - Zero-Stack Pbar
Stacking Rate

Design
g - — 30mA/hr -

7 - — 25mA/hr
6 - — 20mA/hr

Now on this line

—15mA/hr

Integrated Luminosity (fo™)
($)]

0 T T T
™ < Te} ({e] N (o0] D
Qo Q Q ©° © © ©°
$ $ $ o o o o
Date
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Accelerator

FermilabTevatron Accelerator With Main Injector
- NuMI (120 GeV)
MiniBoone
(8 GeV) Accumubator (B GeY)
Debuncher (B GeY) i
T
@ ‘) Boosher
awitchyard
. —,—*___'__dt
s A0 =
M%Qﬂl E}Z?-.fmr Tewv Extraction
i Target Collider Aborts
/ Recycler
J 8 GeV
o Aot P B0 Detector
\‘ and Low Beta
[ o | P1 Line =2 i
1 TeY

Highest Energy

G

Cockroft
Walton

Linac
Booster
Main
injector

TEVATRON

750 keV EQ i on n::u
400 Mev T_
8 GeV
150 6 D0 Detector
UL and Low Beta
980 GeV ________ﬁff”/
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\ Luminosiu Formula |

_ prNa O,
b= 27(e, +€,)f H /3*)

N = bunch intensity, f = collision frequency
€ = fransverse emittance (size), o, = bunch length

H = “hour glass” factor (<1, accounts for beam size
over finite bunch length)

Increasing the Luminosity
Smaller B* (new 28 cm B* lattice in Sep 05)
Larger N, and smaller ¢, from Recycler + electron
cooling

- J
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‘ Projection for 30 mA/hr stack rm‘e'

~

Luminosity Parameters

Phase

| 2 3 4

Initial Luminosity
Average Luminosity

Integrated Luminosity /
week

Integrated Luminosity /
store

Number of stores / week

Average Store Hours /
week

Store Length

Initial Lifetime
Average Lifetime
HEP Up Time / week

suhNew, entering ph

77.0 97.1 137.2 3189 3312 331.2

33.8 453 64.0 128.0
12.1 16.5 233 482

3.0 3.6 5.1 10.1
4.0 4.6 4.6 4.8

100 101 101 105
25 22 22 22
6.4 6.4 6.4 5.0
12.8 123 123 9.9

110 113 113]17
ase 4 v 75

5 6
1329 1329
50.1  50.1
10.5  10.5
4.8 4.8
105 105

22 22
5.0 5.0
9.9 9.9
117 117
2.6 2.6

x103%cm=2sec!

x103%m2sec’!
pb!

pb-!

Hours
Hours
Hours
Hours
Hours

Hours

o
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‘ Projection for 30 mA/hr stack rm‘e'

Antiproton Parameters

Phase | 2 3 4 5 6

Zero Stack Stacking Rate 13.0 160 189 302 302 30.2 || x10!%hour
Average Stacking Rate 6.3 7.4 9.6 217 217  21.7 | x10'%hour
Stack Size transferred 158.2  163.8 211.5 4765 476.5 476.5 | x1010
Stack to Low Beta 117.1 1245 169.2 3812 381.2 381.2 [ x10'0
Pbar Production 16.0 150 160 210 21.0 21.0 [x10°
Protons on Target 54 6.5 7.2 8 8 8 x1012
Pbar cycle time 2.4 2.2 2.2 2 2 2 Secs.
Pbar up time fraction 0.75 0.75  0.75 0.9 0.9 0.9
Initial Stack Size 15 15 0 0 0 0 |x100
Stack Size at 1/2 Stacking

Rate 150 150 150 150 150 150 | x1010

o

T T
FY0O4 X Ecool X
Slip Stack  Stack tail

~
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Fake tracks can
be made from

View of a Z - ee at low lum. looking down
the beampipe
8 add. Interactions/crossing ~ 300 cm-2s-1

Trigger o for muons increases to third power!

Defense:
Upgrading track trigger from 2-D to 3-D
* Makes use of stereo tracking layers
Cuts down fake muons by factor of 5|
* Installation and commission this winter

Coriess sechion

segments of
different real

physical tracks.

e
L2 CMUP (158G = XFT staren (oid)
L2 CMUP [15GeY) = XFT stareo -""d'",-}f

.

L L il |

e e el

b 1] 100 130 216 230 D
Irstanianeous luminosgity (x 107 cmris ™)
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W mass: measurement: stiratiegy,

W mass obtained from fit of transverse mass M(lv)

use Z events to model detector response to hadronic recoil energy ar
calibrate the charged lepton resolution

obtain charged lepton scale using
o J/y + Upsilon mass for momentum scale
o E/p in W events for energy scale (greater
stat. precision than Z) I
< use Z events to cross check i T

W production model: o] o
o Use Z decay to model boson p- distr. NL k ~ "t
< QED corrections to W/Z decay _
o QCD corrections to W/Z production

o Will use next PDFs fits with CDF W
asymmetry measurement -] iidof =6/ 12

d

#
f %pfp = (-1.408 +0.104) x 10~

events / 15 MeV
8
o
I

y3/dof = 15/ 20

events [ 0.01
g
=]

[ 15
k E'p ('b/'lf—sev]
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W mass uncertainties
Three fits (MT, PTe, MET)

CDIF Il preliminary L = 200 pb” .
CDF Il preliminary L = 200 pb’
MET Uncertainty [MeV] Electrons Muons Common )
Leloton Scale 30 17 17 p+ Uncertainty [MeV] Electrons Muons Common
; Lepton Scale 30 17 17
IF'{ CE:F SR;?S ubon 195 155 105 Legton Resolution 9 3 0
. . Recoll Scale 17 17 17
Recoil _Resolutlon 30 30 30 Recoil Resolution 3 3 3
u, [Efficiency 16 13 0 u, Efficiency 5 & 0
Lepton Removal 16 10 10 Lepton Removal 0 0 0
Bgckgrounds 7 11 0 Backgrounds 9 19 0
pr(W) 5 5 5 pr(VV) 9 9 9
F’QF 13 13 13 FPDF 20 20 20
QED a 10 g QED 13 13 13
i 54 46 42 Total 45 40 35
- Bﬂ 42 Total 73 35
CDF Il preliminary L =200 pb™
my Uncertainty [MeV] Electrons Muons Common
Lepton Scale 30 17 17
Lepton Resolution 9 3 0
Recoil Scale 9 9 9
Recoil Resolution T T 7
u, Efficiency 3 1 0
Lepton Removal 8 5 5
Backgrounds 8 9 0
pr(W) 3 3 3
PDF 11 11 11
QED 11 12 11
k Total stematic 39 27 26

Giorgio Chiarelli, DIS 07  pemn
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\ Bs oscillations |

CDF Run Il

CDF presented "Evidence"

o --u a2+ T

few months ago x
- Am=17.31"033  .(stat) 2o
+0.07(syst) <
<= Do you remember Top? 2]

data+ 1.645¢c
data + 1.645 o (stat. only)

1 --1.645¢c

© sensitivity: 25.8 ps™

Now with a full dataset of <f§-

1fb-1 we present
<~ Observation of B, Oscillation
Submitted to PRL on Sept. 18

> Am_=17.77
iO.iO(s’ra’r)i0.07(sys‘r)

> 50 Observation
< Migliore selezione
<= Aggiunti alcuni canali

Amplitude

(] [=]1
TT T T

Amplitude

| combined

<~ Migliorato il tagging, utiliz
Og Kaon 1‘c199in999 ’

Amplitude

N =1
& T
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Improvements
Official table spring 06

Luminosity Equivalent (s/1b)?

[mprovement WH-Ivbb | ZH-wib | ZH-IIbb
Mass resolution 17 L7 L7
Continuous b-tag (NN) 15 15 15
Forward D-fag 11 11 L1
Forward leptons 13 1.0 L6
Track-only leptons 14 1.0 1.6
NN Selection 1.75 L75 L0
WH signalin ZED w7 1w
Productof above 89 133 12
JcoE:D0 comisetio ol 20 20
All combrned 178 26.6 144

Giorgio Chiarelli, DIS 07

Coriess smctice (nk

Now we have H>WW(¥)

However there are some
problems to be dealt
with:
< Trigger for u at high lum
(taken care of by XFT

upg.)

00t
- L2 CMUP (155 = XFT shanan o) __.-"'lI
. L3 CMUP (185aY) = XFT sterec 'rl.-'-'-:,}’r

i il .-II.‘,"'

/

L L1 1o 15l 200 i) S0
Irstanianeous luminosgity (x 107 cmrig )
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‘ MSSM Higgs |
~BF(H-> 1) is large
=>(benchmark:Z->1r)
100 P .
90 90 no mixing
80 80
70 70
o 60 w 60
E ig 3 ig 1 fhilexp, H—r‘;’y
30 S 8fb"
20
fg 10 no mixing
0 100 120 140 160 180 200 220 240

100 120 140 160 180 200 220

m, (GeV/c?)

)

FasAYH T T

(0120

240

m, (GeV/c?)

Tevatron is able to search a MSSM

higgs for tanp>30 and
M,<200 GeV/c?

)
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o CDF &DO, designed for 132 ns

Machine is performing...in the future:

Q
"~
=

12

=>will have to work at 396 and ~2.7x1032 cm-2s-%a

Start of Fiscal Year

a Design Basc
“ Fiscal
. Y ear (fb ') (Flx'y
. FYy 03 .33 0.33
- F O O .6 .56
. FYOs 1.2 093
N FY (s 2.7 1.4
2 FY O7 4.4 2.2
\ FY (= o< 3.3
; Fy 09 R.5 4.4
QU0 QUzoNdq UIOVOS | TR B LovzaT 10020 | NTRE T
Start of Fiscal Year
60
Phase S Phase 6
Phase 4 (Tevatron upgrades (No upgrade-related studies)
- 50 4 (Stacktail upgrade) complete) Design Projection
Phase 3 4
§ 40 - (Recycler &
Electron Cooling) /"'—'
30 .Phase 2 \ < J Basc Projection
f (Slip Stacking) =z - /_’. /...» - /,.,A—-————
. - r &
Phase 1 ..-° e - p N N
20 - (FYO04) & b : s : by
l \ :’.._-.: = /’_______‘ : - -
o % °i/""’""""/ e s
(0] y Dammang st T - emme
9/29/03 9/29/04 9/30/05 10/1/06 10/2/07 10/2/08 10/3/09

&
o,
>

9/21/06
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N

Average Peak Lum (E30)

‘ How is the Tevatron performing? |

300
Average Peak Luminosit
- oo
Frojections (design) : :
e We are here ~ V4 .
S R —
S
200 7
o0,
150 y —
100 / * §
50 // : : i
0 - ; - -
10/1/03 9/30/04 9/30/05 9/30/06 9/30/07 9/29/08 9/29/09
Time

~
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‘ B> hh - IT I

Con 1 fb-1 si osserva per la prima volta
o B,>Kn

BRB! 4K} = (0407 s £10 s x 10

< Misuriamo ACP (SM: ~50%):

N(FB +Kt7) - N(B 4 K )

N = Kt) 4 N(BY -+ K-t)

J

= 0394015 (stat.) 2008 (syst.)

ACP =

< We can test SM predictions:

Is observed CP violation in By Kn due to new physics? Check SM
prediction of egual violationin B, Kz, PLB 261(2005), 126

~

)
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Precision measurements

Prod x-sect for WeZ
< o(W) at large n, Z-> 1t

Forward W cross section (CDF)

Similar to £ rapidity, a comparison
of W cross section from central and
forward electrons constrains W
production model

Aoraplanm: W-a v

« longitudinal momentum
distribution of W boson is important

because acceptance affects couples
this to observed transverse pm—

. . . = -
- OaTA
momentum distribution 3 F R .
o yooo— Il ' reosrininty (Backgrond + brigger]
m - Bl cco
I C B W v v Zoams
} =o00f—
Rrr'.“'n:.-." Nerward — iJ_‘L.Jz:‘_*i[-l.':_]__‘;:"' IE - W@ v Candidobes
=R — whctronsIin 12 = |nl« 28
sl | ferward G =
cendral / forward __ o o9 o | =
R gevimat 4 = 0.924 +0.037 =
1coof—
ceniral S forward ; -
Ryirsroie =0.941+0.012 .
B0V (e
k B0 Darien Wood, ICHEP'OG, "Electroweak Plevsics™ 31 j
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‘ Top Phy§i€:+5 Zq’,v I

dan be studied only at Tevatron so far. 0
J A
:W |- W helicity
ST . t | - Branching Ratios
AL o ._ » Anomalous Couplings
Dlscovered'm Run Cwith ~3Q / ,4\ o I
evts/experiment (L=110 pb-!) b, % t | g,
RunIT>2fb-1/experiment on tape J "N W
Large mass ~170 GeV Top Qua?A‘;\um Ngr“ber's b ™¥..50
. . ass, Charge,
< Special role in EWSB? Lifetime, Sp?n) \
< Probe to physics beyond SM . X,
Top lifetime ~10-25 sec (I'=1.5 GeV) -> q,v

no time to hadronize -> can probe
charge and spin of bare quark! Production cross-section

With 1 fb'! we want to answer: Production Kinematics

"Is it SM top?”

._q % <
See: C.Gerber, J.Wagner, S.Jabeen, y '4 e ~1 5%

\_ 9 ~85%
Giorgio Chiarelli, DIS 07




W+jets sample

To

Look for top content in

CDF Preliminary (195 pb-1)

80} 1.0
Njet 2 3 fo ool
kinernatic 0.8
= 0.75
=
g 4o}
@D
20}

oy (Pb) 1

top
M Wejets
I other EW -

I QcD

S

x-section

T

CDF Il Preliminary

(] Whb Wee Fake

= non-w

(] Dwell-Fan

= e

[ ] W WZ ZZ Z—11
(] Single top

= Total Bekg £ 1 o
M paragize £ 7 ps)

00 50 Number of jets in Wtjets
_ | : bl _ | CDF Preliminary (195 pb ) |
160 [ mistags 7 wn 80
" ™b - = ] pes abar: 17.6 +3lo
T 3 D 70| SSinea 1 oCD: 6.3 *+ 5%
. vX tag S ] Broll ) =2
E 120 TAT e _ 6(1_ MZ 3
] WW WZ,Zstr 1
[ Single top E 50] 1 i
%100 T Totbkgd = 1o 1 NN on klnemGTIC
£ a0 e Data(162pb’) J 40 . l
s E : 20 variables
= — ]
S ok requi > 200 for > 3 jets _| 20,
= 40— quire H; or = 3 je s__ ]
= 4+7: 101
E e o ' ' ' '
0 I I [a] 0.2 0.4 0.6 0.8 1
1 2 3 = 4 NN output
\ Number of jets In W+jets

Giorgio Chiarelli, DIS 07




-

10

102

95% CL Limit/SM

10

10U

‘ CDF and DO, 1 fb! |

ICHEP 06

m, Limit/SM
(GeV) Exp. Obs.
115 7.6 104
13010.1 10.6

160 5.0 3.9
180 7.5 5.8

Tevatron Run IT Preliminary

tH—tthb N
CDF: 320 phy FH—11bh .
CDF: 11k

FH—llbh

. WH—lvhh
D) 320-389 phy
-
.

CDE: 1 i

" -:':' ! WHoWWW
RS ICI I LT E A BNVRLEFCER )

- -
-

H—sWW' ' vly
CDF: 360 ph

.
H—sWW' ' slvlv
DO 950 ph

e S~ o o =

...... + 8% ®3 B +‘}+ ]

w SO W S o oob {f R *ﬂ- E

DO 378 ph! CDEL ! § -

CDF+D0 Combined = b & N =

E + ]

| ity 26,2008 5 o4 + New Tracking + _:

110 120 130 140 150 160 170 180 190 = o.2F N el Lt e s + J =

mg@GeV_ b L el

110 120 130 140 150 160 1/0 180 190 200 -2 =1 o 1 =

m,, (GeV/c?) Trackm

Can we improve?
o Optimize selection
= Better tools
<~ Optimization of b tagging
o Z->bb (energy scale)
< Tracking..

Un esempio concreto

=>"Default tracking”
capito (misure fisica)

-> Abbiamo capito come

riguadagnare eff

~




lifetime

Signal region

CDF Il Preliminary 1.0ib™"

DO ePhysics/Lifetimes |

CDF: fit to mass and

DO:A; in exclusive

S oL
E E - — b=
= E Dj':lta b= 10 =
B - I signal (= -
2 = — Bky o u
-4 10° E — Signal+Bky E‘ -
v E w 10° E
- 7=1.630+0.016ps - S
107 |- -] B
E 3
- 10
10 n
B 1
1 I =
-015 -0.1 -005 0 005 01 015 02 025 03 035 -0.2
et (Jiy K™y [em]
A -1
CDF Il Preliminary 1.0fb
- C
s & . Date B hadron
o T — Datafit
"@ C @ 5ignal region B+
E 253:— [ Ekg region
= r BO
e C NfJiy h)=1133
200/ (i )
3 Ao
BS

$26 528 53 537 534 5.3 5.3 54 542 544 546 543
Mass{J/y ¢) [GeV]

Giorgio Chiarelli, DIS 07

All
M Signal
— Total

CDF measurement

1.630+0.016(stat.)+ 0.011 (syst.)

1.551+0.019(stat.)+0.011 (syst.)

1.580+0.077(stat.)+0.012 (syst.)

1.494+0.054(stat.)+0.009

(B

t(B+)/ 1(B%) = 1.051 + 0.023 + 0.004 (syst.)
)/ T(B0) = 0.963 + 0.047 + 0.005 (syst.)

)

©(Ag)/ ©(BY) = 1.018 + 0.062 = 0.007 (syst.)




4 I
‘ Rare decays |
Tr'|9 er Capab|||'|'y on N CDF Run Il Preliminary L =1 fb"
ngh allows study of rare 5 _ & _
decays s %
A iRl o e %’- 600 ézz
bp=n (i K MEAHT) i ) 00 g 2 g o s
¥B +K-n)+N(B) 4 Ktr)
< For the first time measured -~ e _—
U ﬁ S
BRI K ) = (0407 (ot 410 (et X10
ACP({B*>K'1)
and iTS ACP: ] -0.040 £ 0.16040.020
U _ ~ BaBar 9 -0.108 £0.024 £ 0.008
NB -}K-I- NBU-}K W-I- Belle Laal -0.093+£0.018 £0.008
ACP ( E ] ( 8 } 0'39£0'15 (Stat']iU'UB (Sy'gt'] -0.058 +0.039 +0.007
N(BS ->K+1T )+N(BU ->IK W-I-) CDF 1 b O -0.086 £ 0.023£0.009
Tks’rmg the SM in this sector? :FATD% ° zz:fzzz
Giorgio Chiarelli, DIS 07 o] gz o



Systematics: A (B°—K

source shift wrt centrz
mass scale 0.0004
asymmetric momentum-p.d.f 0.0001
dE /dx 0.0064
input masses 0.0054
combinatorial background model 0.0027
momentum background model 0.0007

MC statistics —
charge asymmetry 0.0014
AT, /Ty Standard Model —
lifetime —
isolation efliciency e

X FT-bias correction —

TOTAL (sum in gquadrature) 0.009

.
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?

from

~

‘ ACP(DO—> K'n“) I

CDF Run Il Preliminary L_=145 pb’’

~700k D°—Kn

= 15% of
- whole data
- sample

_Illllll\\‘\III‘\\II'IIII'IIII' [
2 13 14 15 16 1.7 18 19 2

antiD%. We measured:

2.1
Invariant tn-mass [GeV/C?]

0.06
0.05
0.04

0.03f

DO —K
v
Ao

7 N\
kfvariant mass [GeV/c?]

0.02

0.01"

I T e T
Y2 13 14 15 16 17 18 19 2 21
Invariant zz-mass [GeWCz]

Using the same analysis strategy of Bhh we fit the direct A.p(D°—Kn)
which is expected to be very small in the SM and used it to check our
understanding of charge biases. Already the kinematics separates D°

NN T
-1 -0.8 -06 -04 -0.2 -0 0.2 04 06 08 1
a=(1-p/p,)xq,

MC: (Mnt vs o)

Acp =

N (D° = Kt77) -

_?I'+ _
3%?—} — Neaw (D" = K—7T)

el K—at

Nr&wtﬁﬂ _} K+ﬂ-_) = £ K— T

+ Neaw(D? = K—7t)
Only kinematic fit

—0.000591+0.00136 (stat.)+0.0022 (syst).

(22)




To check the dE/dx systematics we performed an A fit on a D?—Kn
sample. We did two fits :kinematic-only and dE/dx-only.

Kinematic-only
Nygo(D® = Kt~} — Ny (DY = K—7+)

=l — 0.00823 <+ 0.00136
dE.dx-only ,
D =Y — —t
Neaw(D = ET77) = Neaw(D” = K7wt) 0 00007 4 0.00157

Ny (D’ = K+7) + Ny (DY = K—7+)

In the D°— K= we obtain Asp(kine)-A p(dE/dXx) = 0.00616

The discrepancy between the two fits is within our quoted dE/dx

\__ Systematics on direct A-p(B°—Knr) : 0.0064.
Giorgio Chiarelli, DIS 07




Probability ratio for A (B°—K'n)
and B K=’

S -1
CDF Run Il PreliminaryL_=11b™ CDFRunll Preliminary L, =1 fb
o ni g
S 1400 =
g g
S 1200 )
t & 3
(] 2 10
i 1000 Wk o .Bga K+ c..
| =y — K
800 |:| background D background

_II|||||||||||||||||||||||||||||||||||||||||||||||| _||||||||||||||||||||||||||||||||||||||||||||||||||
nﬂ 01 02 03 04 05 06 0.7 08 09 1 0 01 02 03 04 05 06 07 08 09 1
e . 1} +_ -

Probability ratio A_ (B — K'r) Probability ratio B, — Kr*

pdf(B,Kn) odf(BKn)

.

pdf(ByKr) + pdf(antiB,Kn) pdf(B,Kn) + pdf(other signals+bckg)

)
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Expectations for Bs—K'K asymmetries

Sigma ACP BsKK Sigma ACP Bdpipi
1 1;
0.8 0.8
0.6 .
o Direct
Mix

0.4 0.4
0.2¢ ct resolution 0.2t

uncertainty

2 4 6 3 2 i - - fb-1

Combining Bs->KK and Bd->nrw asymmetries lead to a

N determination of y via flavor-SU(3) relationship (see next) y.
Giorgio Chiarelli, DIS 07




for NP
Several methods, depending on D° modes:
43 K*
B* b ¢ Do— flavor
u u (Km)
CP+
+: KK
b _Y— a DO/‘[—: Ksno..]
GLW jpLaz5483 PLB265, JE ¢

L

BO%q, (Krmr) + DO (KK, T Tf’K*
ADS [PrL78,3257:PRDE3, 036005)]
DO, (KTT) + DO (KTT))
DalitzprL78, 3257, PrD68,054018)
(D° — KOsm*m)

L

Measurements exist at B factories for all 3
CDF can do the same measurements; in addi-
taqqin

o

Asymmetries in B*— DO K* are a very theoretically clean way to measure v (1%)
This is a reference quantity for comparing other y determinations in search

Gronau PLB 557, 198: Extract ¥ from

B B

Sr(B->D" K) ‘

R .. . =
Hieslhin Z r(B —> Dﬂm K )Ratio between amplitudes:
B B~ ; :|A(b%u)|km 0.2
. L)K_|A(b—>c)| c
=141 T2 cosT cosd
0 -\ 0
A :r(B = Dep K ) r(B DU+K+)
g —
CP+ N
= 42Ty sinYsinO/ R,
Measure for each D —f: ZF(B - D_?' K)
Kir _ B".B”
Yr(B—Dim)
B" B
'l“hen R[‘Pi.-" flav R(A!f / R[‘l&diﬂ—

)
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Bd, Bs— pp rare decays

DO new result with 2 fb! CDF searches for B, and B}
o 3 events (2.3+-0.7 exp.) dZCClYS into dimuons
= <9.3(7.5)108@95(90)% CL o Expected at O(10-?) level
- Not yet combined with CDF 0.8 fb-1 CL limits:
=B.<10(8) 10-8 95(90) %
=B <2.3(2) 10-8 95(90) %

Run ITa data taking (1.3 pb!)
1 evts, 10.8+0.2 exp

2 5E 06 Run l1a Praliminary
Sideband 1 Signal region |

il

Sideband 2

[

= To be updated soon..

Events's (MeVic)
- i

Q

0.5 N CDF Il Preliminary (780 pb™) = EMU-EMY
46 42 5 52 54 55 58 & 62 &4 3 5.8i— L P S o
Invariant mass (p* P} [GeVic = K . = -
5.6 . - e PR

% *°ED@ Run Iib Preliminary s.af T. el e m LT if
= o Sideband 1 Signal region Sideband 2 s = ) )
Q r S-21 = A -._e = L= - = A-Bd
g 15E Run IIb data taking (0|8 pb- sl = azen -
o 2 evts, 1.5:05 ex; L, of= - It .
E 1_ S P I A 1
g 0 5i °-9 ©-9 Likelihood F{atlo1(LR)
=Y

o- - J

46 48 5

5:2 5.I4 56 5. 6 6.2 64
Invariant mass (u* 1) [GeV/c’]



-

B.<9.3(7.5) 10-8 @95 (

\ m, =3 TeV, m,=0.7Te

600 —

500 =

200 —

100|||\\\\|||\\\|:‘r||\\\|\\
100 200 300 400 500 600 800

R. Dermisek et al.,
hep-ph/0507233 (2005)

\ SUSY limits-examples |

B 2.3(2) 10-8@95(90)%CL,

tanf=50, Ay=0, x>0, my=175 Gev
2000 T T7T — L ‘ L

0 250 00 Ton 1000 1250 L1500
My /2 [GeV]

CDF+D0 BR(B,—u"’) Projection

108 =

SM Predictio

10-9 ] A | ] I ] |
1 10
Integrated Luminosity (fb )

~
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MiniBoone

The result of
the v, — v, appearance-only analysis
15 a limat on oscillations:

107
: e #in’{20) upper limit
.- MinBooME 80% C.L
10—
s | %2 probability,
3 null hypothesis: 93%
— i E
=
107
B LsuDecsCL
O] wsnosex% C.L
2 1 1
o 10° 10°¢ 107 1

sin(26)
Energy fit: 475<E “E<3000 MeV

o
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Miniboone

As planned before Hil o MiniBooNE data
3 — cted back d
Fr i e S N ;:{Gpi best-fi a:cr?::lun
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